Introduction. The Cech homology groups of an r-dimensional space are known to vanish in dimensions greater than r. We will show that the corresponding assertion for the singular homology groups is false, even on the category of locally (r-1)-connected compacta. An rdimensional compactum X, locally contractible save at one point, is given such that the singular homology groups Hq(X; Q) with rational coefficients are nontrivial for infinitely many values of q. This settles a question raised by Eilenberg and Steenrod [l, Problem 22].
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Let X denote the union of a countable number of r-spheres (r> 1) with a single point in common and a metric topology such that the diameter of the spheres tends to zero with increasing index. This example was suggested by Steenrod. Our result is Theorem 1. The rational singular homology groups Hq(X; Q) with g=l mod(r-1), q>l, are not zero.2 In fact these groups are not even countable.
The proof, which applies to bouquets of a more general nature, is based on the composition oeQ-.Tq(X)-*Hq(X;Q) of the Hurewicz homomorphism w: irq(X)-*Hq(X) and the coefficient homomorphism induced by the inclusion Z-*Q of the integers in the rationals. It is shown that «q is not trivial.
Two observations.
If A is any simply-connected space, the kernel of the Hurewicz homomorphism co: irq(X) -*Hq(X), can be characterized as follows. Let a be an element of irq(X), where g>l. is defined and equal to g*uVJkg*v. This is because f*:Hq(X; A) -+Hq(Sq; A) is trivial, since k* is necessarily trivial on Hq(Sm\/Sn; A).
Lemma 2. u\J¡v = \cq, where cq generates Hq(Sq; A) and
As usual, (u,z) denotes h(u)(z), where h:H"(X;A)^Uom(Hp(X); A) is the projection. The proof is easy.
2. Bouquets with the strong topology. Let (4{)(£G2) be a family of spaces, each with a specified base point *, indexed to an infinite set ¡3. The bouquet F= V At will mean the subset of the cartesian product IT£eE4j which consists of all points (fl{) such that a^* for at most one value of £. We identify each 4j with the corresponding subset of Y. The result-ing topology is stronger than the usual weak topology; this space has the properties:
(1) There are embeddings 4,->F and projections Y->4r, such that the compositions 4,->F-»4f are the identity maps if 77 = f and trivial otherwise.
(2) Any neighbourhood of the common point * contains all but a finite number of the 4{.
From ( This implies that infinitely many of the elements g*w,-are linearly independent; this is impossible since K is a finite complex. Hence u(y) f*0.
Remark. Thus far any field could be substituted for the rationals Q. The next step does not work for fields of finite characteristic.
Let p be any nonzero integer. Then py = £ \p«i, ßi] ; ieJ and clearly uq(pai) =puq(a,) is not zero if «oXa^^O. Therefore the argument shows that o>(py) ^ 0, that is, ¿0(7) is not of finite order. But the kernel of the coefficient homomorphism Ht(X)^>Hq(X; Q) is the torsion subgroup of Hq(X). Therefore 40(7) is not in this kernel, and <° 0(7) 5^0. This completes the proof.
3. Proof of Theorem 1. Let 4" = B" = VW S¡, and let X=V"ej (4"V-Bn). Then X is homeomorphic to 4"; hence if the group uq(ttp(X)) is not zero it cannot be countable, for it must contain the direct product YLneJ w<j(irp(4n)). By a similar means we may prove Theorem 3. Let 4" (nEJ) be simply-connected spaces such that for some r>l 0?¿wQ(irr(An,*)) EHr(An;Q).
Then 77a(V"sj 4", Q) is not countable for q = l mod (r -l), q>l.
